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considered adherent users. Bootstrap methods stratified by propensity score were
used to compare adherence and the changes in opioid use 6 months before and
after index date, and regression models were applied to identify factors associated
with change in opioid use. RESULTS: A total of 3033 duloxetine patients and 1065
celecoxib patients were identified. Duloxetine cohort were more likely to adhere to
the treatment than celecoxib cohort (27.4% vs. 15.0%, p0.01). Both cohorts had
significant increases (pre- to post-index) in days on opioids (duloxetine: 3.6, p0.01;
celecoxib: 11.2, p0.01) and morphine equivalent units (duloxetine: 588.8, p0.01;
celecoxib: 587.7, p0.01), whereas only celecoxib cohort had significant increase in
the number of opioid prescriptions (duloxetine: 0.06, p0.44; celecoxib: 0.65,
p0.01). After adjusting for baseline characteristics using bootstrap method, cele-
coxib cohort had significantly greater increase in days on opioids (18.2, p0.01),
morphine equivalent units (1,144, p0.01) and number of opioid prescriptions
(1.24, p0.01) than duloxetine cohort. CONCLUSIONS: Patients who initiated du-
loxetine were more likely to adhere to the initiated treatment than celecoxib initi-
ators, and had significantly less increase in opioid use after initiation.
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OBJECTIVES: In health outcomes research, where researchers from many disci-
plines interact frequently, a tool to communicate treatment patterns clearly and
effectively through graphical means is a necessity. Using data visualization tech-
niques, we aimed to present treatment patterns of rheumatoid arthritis (RA)
patients. METHODS: This study used the Veterans Health Administration (VHA)
Medical SAS® Dataset for patients age 18 with at least two diagnoses for RA 60
days apart during the 1-year baseline period. Patients who initiated therapy with
tumor necrosis factor (TNF) and non-TNF agents were identified. We examined
treatment patterns (switch to another TNF, to a non-TNF, discontinuation) for 2
years after TNF biologic initiation. We created a data visualization tool to represent
changes in treatment patterns after the first and second switches. RESULTS:A total
of 3,205 RA patients initiated therapy with a TNF medication. 12.45% of these pa-
tients switched to another TNF, while 1.65% switched to a non-TNF, 42.12% discon-
tinued therapy and 43.78% continued initial therapy. Among patients who
switched to another TNF, 58.40% continued the switched therapy, 30.08% discon-
tinued, 6.77% switched to another TNF, and 4.76% switched to a non-TNF. Of pa-
tients who first switched to a non-TNF, 67.92% discontinued. The percentages of
those who switched to another anti-TNF and to a non-TNF were both 3.77%. A total
of 412 RA patients initiated therapy with a non-TNF, of which 1.21% switched to
another non-TNF, 3.16% switched to a TNF, 90.29% discontinued, and 5.34% con-
tinued initial therapy. Among those who switched to another TNF, 7.69% switched
to a non-TNF, 30.77% continued, and 46.15% discontinued. All patients who first
switched to another non-TNF discontinued treatment during the second switch
period. CONCLUSIONS: When analyzing subsequent years and switches, treat-
ment patterns can be difficult to capture. Data visualization tools help present
complicated flows effectively for a diverse research audience.
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OBJECTIVES: In recent years, methodologies used in outcomes research have ad-
vanced. In a field where many researchers from a variety of disciplines (e.g., clini-
cians, epidemiologists, economists, statisticians) interact frequently, a tool to com-
municate information clearly and effectively through graphical means has become
necessary. We present treatment patterns among Veterans Health Administration
(VHA) patients diagnosed with ankylosing spondylitis (AS) using data visualization
techniques.METHODS:Using the VHA Medical SAS® Dataset, we selected patients
18 with at least one AS diagnosis. We identified patients who initiated therapy
with tumor necrosis factor (TNF) and non-TNF agents. For 2 years after the initia-
tion date, we analyzed switches to another TNF, a non-TNF, and continuation and
discontinuation treatment patterns. Using a processing language, we created a
data visualization tool to demonstrate changes in treatment patterns after the first
and second switches. RESULTS: A total of 1,021 AS patients initiated therapy with
TNF. 13.52% of these patients switched to another TNF, 0.20% switched to a non-
TNF, 49.56% discontinued therapy and 36.73% continued their initial therapy.
Among patients who switched to another TNF, 60.87% remained on the switched
therapy, while 31.16% discontinued therapy, 7.97% switched to another TNF, and
no patients switched to a non-TNF. 81.82% of patients who made a second switch
to a TNF medication remained on it, while 9.09% discontinued. A total of 84 AS
patients initiated therapy with a non-TNF. 4.76% of these patients switched to a
TNF, 1.19% switched to another non-TNF, 93.61% discontinued therapy and no
patients continued. Of those patients whose first switch was to a TNF, 50% contin-
ued while the remaining 50% discontinued. No second switches were made.
CONCLUSIONS: Treatment patterns can be difficult to present, especially when
analyzing several years of data and various drug switches. Data visualization tools
can help present these complicated flows effectively to researchers.
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OBJECTIVES: Studies have shown better response for anti-TNFs (aTNF) in combi-
nation with non-biologic DMARDs (nbDMARD), than as monotherapies in rheuma-
toid arthritis (RA) (Nixon 2007). Non-adherence to nbDMARDs prescribed in com-
bination with aTNFs may reduce the benefit of aTNFs. We examined the use of
aTNF monotherapy and adherence with nbDMARDs in RA patients receiving com-
bination aTNFnbDMARDs. METHODS: We conducted claims analysis of adult RA
patients in a US managed care plan, initiating aTNF agents between Jan’06-Dec’10.
aTNF initiators were classified as ‘biologic-naïve’ or ‘previously-exposed’ based on
prior biologic use, and followed until discontinuation of that aTNF or disenroll-
ment. Proportion of patients receiving aTNF as monotherapy (no nbDMARD during
aTNF follow-up) was determined. In combination therapy patients (received nbD-
MARD during aTNF follow-up), adherence to nbDMARDs was defined as the per-
cent of days that patients received any nbDMARD while they were receiving the
aTNF agent. RESULTS: Of 7,074 biologic-naïve RA patients initiating an aTNF, 27%
received it as monotherapy and 73% in combination with nbDMARDs. Of 2,690
aTNF patients previously exposed to biologics, 31% received monotherapy and 69%
in combination with nbDMARDs. Only 42% of patients receiving aTNF mono-
therapy vs. 89% of combination therapy patients had filled a nbDMARD prescrip-
tion during the 6 months prior to initiating the aTNF. Among biologic-naïve com-
bination therapy patients, 52% of patients adhered with nbDMARD therapy less
than 80% of the time while receiving aTNFs; 32% of the patients had less than 60%
adherence. Results were similar for aTNF patients previously exposed to biologics.
CONCLUSIONS:We found that up to 31% of patients receiving an aTNF agent for RA
received it as monotherapy, and a substantial proportion of those receiving com-
bination therapy had less than 60% adherence with nbDMARDs. Some of these
patients may have sub-optimal outcomes, as suggested by evidence that RA pa-
tients receiving aTNFs in combination with nbDMARDs have better response.
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OBJECTIVES: Rheumatoid Arthritis (RA) patients’ access to biologics differs among
European countries. We aimed to explore the views of Portuguese health care
stakeholders on key barriers limiting patients’ access to biologics, areas of inter-
vention to overcome the identified barriers (leverage points) and corresponding
key initiatives. METHODS: A qualitative research consisting of semi-structured
face-to-face interviews with key stakeholders in RA framework. Thirty six people
from eight groups of stakeholders were interviewed: rural and urban general prac-
titioners (GPs), rheumatologists, hospital managers, hospital pharmacists, budget
holders, representatives from rheumatology society and RA patient association.
Interviews were conducted between May and June 2011. Conventional content
analysis with research triangulation was used. RESULTS: The identified key barri-
ers were related with accessibility to primary health care, difficulties in RA diag-
nosis among GPs, inefficient referral to secondary health care, controlled process of
biologics prescription and medical apprehensiveness about biologics safety. The
leverage points included the improvement of national epidemiologic and clinical
knowledge on RA, promotion of disease understanding among patients and GPs,
promotion of biologics benefits among budget holders and overall spreading of the
current treatment guidelines. In order to address the leverage points, the following
key initiatives were selected: optimization of RA national registry; dissemination of
rheumatic symptoms knowledge among patients; increased interaction between
rheumatologists and GPs through clinical sessions; awareness regarding success-
ful case reports about biologics; broader utilization of disease diagnosis and mon-
itoring tool (e.g.DAS28) and implementation of hospital–based research to collect
real-world data. CONCLUSIONS: Most of the key barriers limiting access to biolog-
ics in RA in Portugal are upstream to rheumatology practice. Our findings suggest
that actions should be focused at the primary care level to improve referral to
rheumatologists. In addition, the collection of real-world data seems essential to
characterize RA population, to improve the disease management and to increase
the compliance with current treatment guidelines.
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OBJECTIVES: To compare health care utilization between duloxetine initiators and
pregabalin initiators among fibromyalgia patients in a real-world setting.
METHODS: A retrospective cohort study was conducted based on a US national
commercial health claims database (2006-2009). Fibromyalgia patients who initi-
ated duloxetine or pregabalin in 2008, age 18 to 64, and maintained continuous
health insurance coverage one year before and one year after initiation were as-
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signed to duloxetine or pregabalin cohorts based on their initiated agent. Patients
who had pill coverage of the agents over 90 days preceding the initiation were
excluded. The two comparative cohorts were constructed using propensity score
greedy match approach. Descriptive analysis and paired-t test were performed to
compare fibromyalgia-related health care utilization rates (inpatient, outpatient,
medication) in the one-year post-initiation period between the two matched
cohorts. RESULTS: Both matched cohorts (n  1,265 pairs) had a similar mean
initiation age (49-50 years), female percentage (87-88%), and baseline co-morbid
conditions (neuropathic pain other than diabetic peripheral neuropathic pain, low
back pain, cardiovascular disease, hypertension, headache or migraine and osteo-
arthritis). In the year preceding the initiation, both cohorts had similar inpatient
utilization rates (15.7-16.1%), outpatient utilization rates (100%) and medication
utilization rates (97.9-98.7%). In the post-initiation year, the utilization rates were
different between the cohorts with the pregabalin cohort using more fibromyalgia
related inpatient care (3.2% vs. 2.2%, p0.05), all inpatient care (19.3% vs. 16.8%,
p0.05), fibromyalgia related outpatient care (62.1% vs. 51.8%, p0.05), selective
serotonin reuptake inhibitors (34.0% vs. 20.1%, p0.05) and other fibromyalgia re-
lated medications, including antidepressants and anticonvulsants other than du-
loxetine or pregabalin. CONCLUSIONS: Compared to fibromyalgia patients who
initiated duloxetine, fibromyalgia patients who initiated pregabalin consumed
more fibromyalgia-related inpatient, outpatient, and medication care in the first
post-initiation year.
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OBJECTIVES: Identify the demographic and socioeconomic predictors associated
with Rheumatoid Arthritis (RA) patients treated with intravenous (IV) versus in-
jectable tumor necrosis factor inhibitors (TNF-i). METHODS: Patients with at least
two RA diagnoses initiating infliximab, etanercept, adalimumab, and IV abatacept
were selected from Medicare database (January 2006 to December 2009). The index
date was defined as the initial prescription or IV administration date. Logistic re-
gression was used to determine covariates that increased the probability a patient
was treated with an IV form of TNF-i (infliximab or IV abatacept) as opposed to a
subcutaneous injection (etanercept or adalimumab). Medications were also ana-
lyzed separately using a multinomial logistic regression model. Demographic, clin-
ical and socioeconomic status (SES) scores were controlled in the models.
RESULTS: Subcutaneous injections were used as the reference category in the
regression model. Patients between ages 65 and 69 were less likely to use IV treat-
ment compared to patients over age 80 (Odds Ratio [OR]: 0.59; p0.0001]). Females
were also less likely to be prescribed IV treatment (OR: 0.76; p0.0001]). Patients
with medium (OR: 1.46; p0.0001) and high SES scores (OR: 1.51; p0.0001) were
more likely to use IV treatments compared to patients with low socioeconomic
status. For multinomial regression, the reference treatment was etanercept. Fe-
male patients had a lower chance of switching to infliximab (OR: 0.73; p0.0001)
and abatacept (OR: 0.76; p0.0001). Patients with an Elixhauser index score2 were
more likely to be prescribed abatacept (OR: 1.45; p0.0001), but less likely to be
prescribed infliximab (OR: 0.86; p0.0023). Lastly, patients were less likely to switch
to adalimumab from etanercept if they had high SES scores. CONCLUSIONS: RA
medication prescriptions are dependent on patient demographic and clinical char-
acteristics. Gender, socioeconomic status, age, and Elixhauser index are all signif-
icant variables in determining the treatment of choice.
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OBJECTIVES: To gain insight into the key uncertainties generated from the avail-
able evidence in current health technology assessments (HTAs) for rheumatoid
arthritis. METHODS: Step I: Manual search of 75 health care agencies’ websites for
published anti-rheumatic drug-related assessments (January 2010-May 2012). Step
II: All HTAs that received a negative funding decision were then selected for further
evaluation. Of these, the reasons for rejection were categorized and frequency of
mentioning counted. RESULTS: Step I identified 96 HTAs for rheumatoid arthritis;
79 were relevant single technology assessments (STA), appraising a total of 21
drugs (of which 8 biologics). Step II: A total of 26 assessments received a negative
funding decision by 11 independent HTA bodies, appraising between them 12 drugs
(4 biologics). There were 17 reasons for rejecting drugs discussed; with uncertain-
ties generated by the lack of head-to-head trials reported most frequent; together
with unfavorable cost-effectiveness. Other reasons include but were not limited to;
positioning in treatment pathway, dosing regimen and lack of long term follow up
data. The two most rejected drugs were TNF inhibitors: Certolizumab pegol (7
times rejected) and golimumab (4). Specific reasons for rejecting certolizumab
pegol were concerns around the maintenance of response and high patient with-
drawals in the study. Golimumab was rejected due to uncertainties regarding re-
duction in progression of structural damage (INESSS, Canada) and uncertainties
associated with the indirect comparisons; including the sequence of treatments
chosen for the economic assessment (NCPE, Ireland). NCPE later accepted goli-
mumab for funding following a price reduction. CONCLUSIONS: HTA agencies
report various reasons for rejecting anti-rheumatic drugs. Within the HTA agen-
cies, there is a strong demand for comparative head-to-head studies with current
biologics. Sound health economic evidence is essential for new medicines to in-
crease the chances of approval.
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OBJECTIVES: The British Society for Rheumatology (BSR) Guidelines recommends
biological therapies for the treatments of patients with RA as measured by Disease
Activity Score (DAS-28) 3.2. Current UK reimbursement Guidance recommends
use for biologics to treat patients with RA who have a DAS-28 of 5.1 only (severe
RA). Our objective is to highlight the need for a review of the eligibility criteria for
use of biologic therapies to treat RA in the UK, and to illustrate the number of
patients with RA who would be eligible to receive biologic therapies if the criteria of
DAS-28 3.2 were to be applied. METHODS: The UK-population estimate was ap-
plied to the NICE costing template for biologics for RA, and the number of RA
patients eligible to receive biological treatment was calculated. Prevalence rates
were based on Symmons. Percentages have been reworked by reference to the
population age and sex profile. Based on the Commissioning Guide for biological
therapies, which incorporates estimates of patients with a DAS-28 5.1 in whom
treatment with disease-modifying anti-rheumatic drugs has failed; 10% patients
with RA are eligible for treatment with biologics. Based on clinical opinion collected
from a number of leading UK rheumatologists the proportion of patients eligible for
treatment with biologics at a DAS-28 score3.2 was estimated to be 50%. RESULTS:
The total estimated prevalence of patients with RA is 421,022. Utilising the restric-
tions outlined in current guidance and applying a DAS-28 score 5.1 results in
42,102 RA patients being eligible to receive treatment with biologics. Whereas
210,511 patients would be treated if a DAS-28 score 3.2 were to be applied.
CONCLUSIONS: Restrictions on UK-guidance leave a significant number patients
untreated compared to international guidance. There is widespread agreement
that there is a need to make these drugs available to those patients most likely to
respond to them.
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OBJECTIVES: Assessment of a risk-sharing scheme (RSS) for certolizumab pegol
(CZP) in terms of per-patient value-for-money and affordability in the Finnish
population.METHODS: Literature search, indirect comparison of American College
of Rheumatology (ACR) responses for biologic treatments for RA in anti-TNF-naïve
patients, and stochastic modelling using a new hybrid approach that combines the
assessments of per-patient cost-effectiveness and per-population budget impact
in one Markov model. Using 12-week cycles, multiple comparators (treatment-mix
modelling, i.e. real-life combination of treatments instead of a single comparator)
and a Finnish societal perspective, effects and costs (administration, drug, in-pa-
tient, monitoring, adverse event, travelling, productivity; 2011 real value) were
evaluated over a five-year horizon. If an ACR20 response was achieved at 12 weeks,
CZP treatment was continued. Otherwise, CZP acquisition costs were refunded
under the RSS, and maintenance treatment was initiated. Quality-adjusted life-
years were estimated based on a relationship between EQ-5D and Health Assess-
ment Questionnaire. The budget impact part assumes a rising incidence of RA
during 2013–2017 in Finland and includes treatment persistence estimates.
RESULTS: Over the five years, introducing the CZP RSS for all starting patients
provided cost savings of €4796 together with 0.04 additional quality-adjusted life-
years per patient (100% cost-effectiveness probability). Approximately 4.7% of CZP
acquisition costs were refunded due to RSS. The correspondent budget per patient-
year was estimated at €27,310 under the current mix of anti-TNFs and subsequent
therapies, which could be reduced to average €26,299 per patient-year if all starting
patients were to receive CZP with RSS. Whereas the magnitude of the budget im-
pact is based on several assumptions, all the sensitivity analysis conducted were
consistent and showed that CZP would reduce costs and improve patient health.
CONCLUSIONS: The current analysis showed that CZP in association with a RSS is
cost-effective and affordable compared to current mix of treatments in Finland.
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OBJECTIVES: Etanercept (ETN) and Adalimumab (ADA) are commonly prescribed
biologic disease-modifying antirheumatic drugs (DMARDs) for psoriatic arthritis
(PsA) patients. The objective of this study was to describe treatment patterns fol-
lowing the initiation of ETN and ADA in PsA. METHODS: Adult PsA patients were
selected from MarketScan Commercial Claims database (2005-2009) if no index
biologics prescription prior to the index date (first ETN/ADA prescription date);
continuous enrollment 6-month prior and 12-month post index date; 2 PsA diag-
noses in different office visits; no diagnosis of ankylosing spondylitis. Treatment
patterns are defined as: treatment discontinuation--a treatment interruption of
60 consecutive days with no other DMARD use after last prescription; switch--the
A454 V A L U E I N H E A L T H 1 5 ( 2 0 1 2 ) A 2 7 7 – A 5 7 5
